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[57] ABSTRACT 

The invention relates to portable mobile communication 
device. The system according to the invention measures the 
poWer transmitted by the mobile communication device and 
the re?ected poWer returning from the antenna. From these, 
the system calculates various parameters, for example, the 
short-term average value, the cumulative sum of transmitted 
poWer used during a call and the proportion of poWer 
re?ected back. The user may set the limit values Which he 
requires for these parameters, and the system Will issue an 
alarm When these are exceeded. If the user so desires, the 
system may also continuously display the value of a desired 
quantity. With the aid of the system according to this 
invention, the user may monitor the bene?t of different 
positions and Ways in Which the appliance is used and the 
poWer consumption of the mobile communication device in 
different situations, and thus avoid unfavorable operating 
situations and methods. 

4 Claims, 2 Drawing Sheets 
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POWER CONSUMPTION MONITOR AND 
ALARM FOR A MOBILE MEANS OF 

COMMUNICATION 

BACKGROUND OF THE INVENTION 

This invention relates to mobile means of communication, 
and in particular to the Ways and situations in Which they are 
used. 

In the most common mobile communication means 
systems, the base station controls the transmitted poWer of 
the mobile communication means on the basis of the 
received signal level. The transmitted poWer of a mobile 
communication means close to the base station is small, 
Whereas at the limits of the coverage area the transmitted 
poWer is at its maximum. The current consumption of a 
mobile communication means is thus highly dependent upon 
the place in Which the device is used. 

Different obstacles, particularly in the immediate vicinity 
of the antenna, also attenuate the transmitter signal. The base 
station compensates for this attenuation by increasing the 
transmitted poWer of the mobile communication means. For 
example, a poor operating position of the mobile commu 
nication means, or having the antenna too close to the user’s 
head, may cause an unnecessary rise in the current con 
sumption. The same problem also arises When the user has 
turned so that his head lies betWeen the base station and the 
mobile communication means. 

Athird factor affecting the intensity of the signal received 
by the base station is the position of the antenna of the 
mobile communication means. The base station antennae are 
typically arranged so as to transmit and receive vertically 
polariZed signals, in Which case the signal received by the 
base station is at its most poWerful When the antenna of the 
mobile communication means is in the vertical position. If 
the user holds the mobile communication means diagonally 
or even horizontally, the signal received by the base station 
is thereby Weakened, in Which case the base station has 
again to increase the transmitted poWer. 
An object of this invention is to create a system Which 

directs the user of a mobile communication means to use his 

device in an optimal Way. An object of this invention is also 
to create a system With the aid of Which the user may avoid 
or shorten the length of a call When the poWer consumption 
of the mobile communication means is high. Afurther object 
of the invention is to create a system With the aid of Which 
the user may maximiZe the battery charging interval. An 
object of the invention is also to create such a system With 
as little alteration as possible to current mobile telephones. 

SUMMARY OF THE INVENTION 

The objects of the invention are attained by monitoring 
the poWer fed to the antenna and the re?ected poWer 
returning from the antenna, and by informing the user of 
these in the Way desired by the user. The amount of poWer 
fed to the antenna immediately reveals the level of current 
consumption by the mobile communication means. Objects 
close to the antenna cause re?ection of poWer back, in Which 
case a high level of re?ected poWer indicates that the 
antenna is, for example, too close to the user’s head. 

This invention is characteriZed by the fact that it com 
prises 

a detector of poWer fed to the antenna, 
a detector of re?ected poWer returning from the antenna, 
a control device, 
at least one alarm device and by the fact that the system 

is designed to monitor 
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2 
re?ected radio poWer returning from the mobile commu 

nication means antadio poWer fed to the mobile com 
munication means antenna, and 

re?ected radio poWer returning from the mobile commu 
nication means antenna, and by the fact that the system 
is designed to alarm the user of the mobile communi 
cation means of a manner of usage in Which the radio 
poWer consumption of the mobile communication 
means exceeds a preset limit. 

The system according to this invention measures the 
poWer transmitted by the mobile communication means and 
the re?ected poWer returning from the antenna as a function 
of time. From these the system calculates different 
parameters, for example the short-term average value, the 
cumulative sum of transmitted poWer used during a call and 
the ratio of transmitted to re?ected poWer. The user may 
determine his desired limit values for these, and When these 
limit values are exceeded the system Will issue an alarm 
concerning this. If the user so desires, the system may also 
continuously indicate the value of a desired quantity. With 
the aid of the system according to this invention, the user 
may monitor the suitability of different positions and modes 
of use and the poWer consumption of the mobile commu 
nication means in different situations, and thus avoid 
unfavourable situations and modes of use. 

DESCRIPTION OF THE DRAWING 

BeloW, the invention Will be described in greater detail 
With reference to favourable embodiments, Which are pre 
sented by Way of example, and to the attached draWings, 
Where 

FIG. 1 shoWs a system according to the prior art for 
measuring the poWer fed to an antenna and the re?ected 
poWer returning therefrom, 

FIG. 2 shoWs the circuitry of a detector according to the 
prior art for poWer coming from a directional coupler, and 

FIG. 3 shoWs an example of a system according to the 
present invention. 

In the draWings, the same reference numbers and symbols 
are used for parts Which correspond to one another. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shoWs a system according to the prior art for 
measurement of the outgoing and re?ected poWer, Which 
may advantageously also be used in the system according to 
this invention. The directional coupler 2 is situated in the 
transmission line betWeen the output stage of the transmitter 
and the antenna. The directional coupler comprises, in 
addition to the transmission line connectors, tWo outputs, the 
signal level of the ?rst of Which is proportional to the signal 
poWer going to the antenna from the output stage, and the 
signal level of the second of Which is proportional to the 
signal poWer going from the antenna to the output stage. 
These outputs are connected to detectors 8, 10 at the outputs 
of Which there is a DC voltage Uam proportional to the 
poWer going to the antenna and a DC voltage Uref propor 
tional to the poWer going to the output stage. FIG. 2 shoWs 
the circuitry of a detector 8, 10 according to the prior art 
Which is suitable for the system according to this invention. 
The operation of this detector is described in greater detail 
in the Finnish Patent 82865 and in the corresponding US. 
Pat. No. 5,214,372. In the system according to the present 
invention use may also be made of any other measuring- and 
detection circuitry according to the prior art. 
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In mobile means of communication according to the prior 
art it is typically only the transmitted poWer Which is 
measured for regulation of the poWer output, in Which case 
detector 10 in the measuring circuit according to FIG. 1 is 
usually replaced by a resistor. In the system according to the 
present invention it is essentially the poWer in both direc 
tions Which is measured. 

FIG. 3 shoWs one embodiment of the system according to 
the present invention. The outputs of the detectors 8, 10 in 
the system according to this invention are connected to a 
control circuit 26, Which may for convenience be the micro 
processor 26 controlling the operation of the mobile com 
munication means. The system may also include signal 
processing devices, Which calculate various parameters on 
the basis of the output signals of the detectors, such as, for 
example, the short-term average value, the cumulative sum 
of transmitted poWer used during a call and the ratio of 
transmitted to re?ected poWer. These signal processing 
devices may conveniently be realiZed as programmes of the 
control circuit 26. The control circuit 26 monitors the 
transmitted and the re?ected poWer and the parameters 
calculated from these by the signal processing devices 20, 
22, 24. Control circuit 26 may transmit to the user informa 
tion as to the values of these quantities or as to Whether the 
set limits are exceeded, for example With the aid of the 
display 28, a light-emitting diode 30, a loudspeaker or 
similar device 32 or a vibrator 34. The user may set the 
limits he requires for different quantities, for example With 
the aid of the keypad 36 of the mobile communication 
means. 

In another favourable embodiment of this invention the 
signal processing devices 20, 22, 24 are realiZed program 
matically as a programme of the microprocessor 26. In that 
case, the output signal of detectors 8, 10 has to be converted 
to digital form With an analog/digital converter, after Which 
the processor 26 may carry out the necessary signal pro 
cessing operations. 

The system according to this invention may transmit 
information as to the value of the quantities and as to 
Whether limits are exceeded, for example by a visual signal, 
an acoustic signal or a mechanical signal. The visual signal 
may for example take the form of a light-emitting diode 30 
or a symbol shoWn on the display 28 of the mobile com 
munication means, Which the system illuminates When a 
speci?c limit is exceeded. 

With the aid of the display 28 it is possible to produce a 
Wide selection of different indications; the indicator may for 
example be a symbol, text or the numerical value of a 
particular quantity. 

With the mobile communication means loudspeaker 32, 
earpiece 32 or corresponding device it is possible to create 
various acoustic signals. When the limit value of a given 
quantity is exceeded, the system may issue an acoustic 
signal, or the value of a desired quantity may be transmitted 
to the user as a quiet acoustic signal, the frequency of Which 
is dependent upon the value of the quantity. Such a signal 
should ideally be so quiet that it does not disturb the user’s 
call, in Which case the user may, by monitoring the pitch of 
the signal tone during the call, ?nd a more favourable call 
location or a better operating position. The vibratory alarm 
of the mobile communication means may also act as the 
alarming device in the system according to this invention. 
With the system according to this invention it is possible 

to monitor a Wide selection of quantities in addition to 
directly measured transmitted and re?ected poWer. 

The short-term average value is in many cases a quantity 
more useful than the measured instantaneous poWer, since 
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4 
rapid changes in poWer caused by momentary variations in 
signal strength occurring, for example, When the user is 
moving, do not in that case immediately result in an alarm. 
Another useful monitored quantity is the cumulative sum of 
poWer used during a call, With the aid of Which the user may 
set for each call the the upper limit of used poWer Which he 
desires. In this Way the user may be Warned of situations in 
Which the battery of the mobile communication means 
discharges rapidly. 

In many situations, the ratio of transmitted to re?ected 
poWer is a quantity more useful than re?ected poWer alone, 
since the amount of transmitted poWer directly affects the 
re?ected poWer. The poWer ratio best describes the condition 
of the antenna and the effect of objects close to the antenna 
on the signal. As the proportion of re?ected poWer increases, 
the system may issue an alarm indicating that an object is too 
close to the antenna. 

The quantity of re?ected poWer alone is a useful moni 
tored quantity if the user desires to reduce to a minimum the 
SAR value or the quantity of radio-frequency radiation 
directed at his body, as the amount of poWer re?ected from 
the body is dependent upon the same factors as the quantity 
of radiation directed at the body: the transmitted poWer and 
the distance of the antenna from the body. For monitoring of 
the quantity of radio-frequency radiation directed at the 
body, the system may also incorporate a proximity sensor to 
measure the distance betWeen the mobile communication 
means antenna and the body of the user. In a favourable 
embodiment of the invention the system may automatically 
reduce the outgoing poWer or interrupt transmission, if the 
quantity of re?ected poWer exceeds a desired limit value, in 
Which case the user does not need to monitor the system’s 
indications. 
A third useful calculated quantity is the peak value of 

poWer or of some other above-mentioned quantity Which has 
occurred during a speci?c period of time, since With the 
customary models of mobile communication means the user 
does not look at the display of the mobile communication 
means during a call. With the aid of such a peak value 
quantity the user may hoWever monitor poWer peaks occur 
ring during a call. 

In the system according to this invention, the user may 
adjust the alarming limits and types of alarm in various Ways 
advantageously With the aid of the keypad 36 and display 28 
of the mobile communication means. The user may select 
the quantities Which he desires, set the alarming limits Which 
he desires and choose the type of alarm Which he requires. 
For example, the user may choose to have the short-term 
average value of transmitted poWer continuously visible on 
the display of the mobile communication means, and set an 
alarming limit on re?ected poWer, and choose the type of 
alarm as a quiet acoustic signal Which does not disturb his 
call. The user may also, if he so desires, prevent the issuing 
of all alarms. 

With the aid of the system according to the invention, the 
user may control the poWer consumption of the mobile 
communication means. This is particularly useful in circum 
stances in Which the user does not have the opportunity to 
recharge the batteries of the mobile communication means, 
in Which case the user Will Want to retain the battery capacity 
for as long as possible. In an optimal situation, in a good 
receiving area, the current consumption is at its loWest While 
the quality of the link is at its best. The system according to 
this invention also detects faults occurring in the antenna, 
since de?ciency in the antenna increases the ratio of 
re?ected poWer to outgoing poWer. With the aid of the 
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system according to the invention the user may also reduce 
to a minimum the SAR value and the quantity of radiation 
directed at his head or body by employing the correct 
appliance positions and situations and by adjusting the 
transmission time. 

The system according to this invention is easy to incor 
porate in current mobile communication means, since for 
implementation of the invention use may be made of a 
directional coupler and transmitted poWer detector Which are 
usually already present in current mobile communication 
means, so that only a detector of re?ected poWer needs to be 
added to the mobile communication means. In a typical 
mobile communication means there are also a keypad and a 
display, Which means that the control functions of the system 
according to this invention may be performed pro 
grammmatically making use of the microprocessor of the 
mobile communication means. 
We claim: 
1. A system for monitoring the consumption of poWer in 

a mobile communications device during use, Wherein said 
device comprises a transmitter, a receiver, and an antenna 
connected thereto, said device controlled by a 
microprocessor, said system comprising: 

a ?rst monitor for sensing the poWer level of the signal 
from the transmitter to the antenna during use; 

a second monitor for sensing the poWer level of the signal 
from the antenna to the receiver during use; 

a processing module Within the microprocessor con 
structed to receive the transmitted signal poWer level 
and the received signal poWer level and calculate an 
average value of poWer consumption over a selected 

time; 
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a storage module Within the microprocessor for receiving 

and storing preset limits for said average poWer con 
sumption; and 

Wherein said processing module compares said actual 
poWer consumption to said preset limit and generates 
an indication to the user of the mobile communications 
device When said average poWer consumption exceeds 
said limits, to alloW the user to adjust the use of the 
communication device to loWer poWer consumption. 

2. A system for monitoring the consumption of poWer in 
a mobile communications device during use, Wherein said 
device comprises a transmitter, a receiver, and an antenna 
connected thereto, said device controlled by a 
microprocessor, said system, as described in claim 1, further 
comprising an input device Which enables the user to enter 
said preset limits in accordance With personal preference. 

3. A system for monitoring the consumption of poWer in 
a mobile communications device during use, Wherein said 
device comprises a transmitter, a receiver, and an antenna 
connected thereto, said device controlled by a 
microprocessor, said system, as described in claim 1, 
Wherein the processing module is constructed to calculate 
the cumulative sum of the poWer consumption during a call. 

4. A system for monitoring the consumption of poWer in 
a mobile communications device during use, Wherein said 
device comprises a transmitter, a receiver, and an antenna 
connected thereto, said device controlled by a 
microprocessor, said system, as described in claim 1, 
Wherein the processing module generates a continuous indi 
cation of poWer consumption during use of the communi 
cations device. 


